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AB5IBACT 

The development of a psychology of Instruction calls 
fox guallxatlve, as veil as guantlxatlve/ Inforvatlon ai>out 
currlculuB components • An analysis of selected instructional 
seguesces of the Bev Primary Grades Beading Systes/ a reading 
acquisition currlcolnm for five and six year olds, vas performed by 
applying appropriate category systems from several theoretical 
models. The purpose of the study vas to examine the conditions of 
learning vhlch had been built into the instructional sequences that 
present nev content. The results demonstrate and make more explicit 
one designer's mode of introducing behavioral learning principles 
into sequences of a structured curriculum. The analysis maJkes evident 
four main principles of instruction: (1) making explicit use of 
knovledge about the capabilities of the learner for vhom the 
materials have been designed; (2) structuring language units so that 
they can be readily grasped by the learner; (3) identifying a 
progression of effective sequence types; and (4) specifying the 
contingencies of reinforcement. Taken together^ thm strategies of 
instruction Implicit in the design of the curriculum constitute a 
theory of instruction in reading acquisition. (Author/AA) 
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This stm^ reports the results of a systeaaUc analysi* of selected prod- 
ucts of the lew PriMry Grades Beading Syste. (IBS), a structured, experimental 
pregraa of reading acquisition for fiTe- and six-year-olds, designed at the 
Uaming Research and DerelopMnt Center of the ttiiTersity of Pittsburgh (Beck 
and Mtroff, 1972). The purpose of the stu4y i» to Bake exjiUcit certain strate- 
gies of instrucUon lAlch are inpUcit in selected structured products of this 
reading eurriculu*. In this wyt precise knowledge of the nature of the 

planned sequence as it actually appears in the instructional products is made 



The oontant being analysed is the currioulu* structure defined by constructs 
fton behatloral learning theory. The focus is on reading aoquisitice skills 
uiiieh differ fron skills required of the ■atare and proficient reader. The 
analysis seeks to IdenUfy the inst-ructlonal strategies tddeb bring elments 
of writtM language to be learned, learner behavior, and preseaUtlon Beo h a n lsws 
together la a nsy that facilitates a young child's learning to read. In order 
to perfora this analysis, a nethodology «as dereloped for detendning the con- 
ditions of loaming to read ifhioh are Inherent in the MRS iroduets. This neth- 
odology serres the purpose of artlculaUng the prescrlpUve theory nhioh has 
bem designed into the InstrucUonal seqxMnces of MRS. 



Behavioral analysis of elassrom learning was pioneered by S. L. Thomdike 
(1922), developed further by Skinner (1953) and applied to the building of learn- 
ing hierarchies by Oagne'" (1962) and others. In this tradition, OUser (1962) 
presented a basic tsMhiag aodel. BoUaad (1965) carried out earefuL research 



available. 
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oa progTMBing variables, «nd later (Holland, 196?) presented a "hladcout tech- 
nique" for assessing the efficiency of prograsaed «ateriaAi. Jfere recently, 
3ollaai*'Dorao (1973) elaborated the basic Sldnneriaa learning eodel to 

inelnde fire eleaents to be considered for eontingwaey aanageaent. 

■ethod used in this study is one of successiTe imposition of theoretical 
Bodels opon the design of the instructional products. A basic tei hing oodel 
of Claser (1962) is used to li«it the analysis to the instructional procedures 
only. By Mans of sorting rules, instructional products are Identified. The 
unit of ti«e chosen is one scl»ol year (grade on«); the curriculua unit is the 
elassroos. Instructional F«>*i0^s analysed are selected fro« the entire array 
of prodtcts aTailable for classrooa use. Taking the designer's organisation 
seh<MM, the instructional procedures are further liadted to those in the verti- 
cal progression of behavioral objecUves where new content and skills are Uught 
(Beck and >!ltroff, 1972, p. 37). TosU and Ball's (1969) "odel for Identifying 
dimensions of «ti»iltts and response at the level of a lesson in the curriculua 
is used as a point of departure for the deUlled analysis of the ins^jructional 
events id thin KR3. for the analysis of initial Instruction, seleeted sequences 
are idenUflad by response types after the categories girmn by HoUaad and Doran 
(1973). A decoding hierarclv developed \jf Oagne" (1965) and sarvwral acquisition 
models of reading (WllUams, 1973) are applied to the analysis of decoding tech. 
niques in WS. Two basic comprehension tasks, word soanalng sad pattern scanning, 
are ideaUfiad from the categories available from •everal different oompreheosion 
taxonomies (Davis, 1968, Au«rbach, 1971, Carroll, 1972). 

The fine-grain analysis of each instructions! seqasaee type is carried out 
by using two basic procedures. First, within tho Individual sequence, the four 
elements of the OUser (1962) teaching model are identified. Second, the sic 
Skimeiriaa leamiBg model as elaborated by Holland aad Doran (1973) !• used to 
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Identify the eleaante for con ting encj oanageBent vithin each sequence* I¥ograa« 
oing variahles are the specific objecta of interest within this part of the analysis* 

Froa the identification of these elements found in various theoretical nodels 
selected, soae generalisations are foraulated. These are thai articulated as 
strategies of instruction for learning how to read. 

For the assessaent of the effectiveness of the design of the s^teriala, 
two procedures are tisad* An application of the blackout technique helps in 
Judging the sequences for contingojcy aanageaent* Analysis of Progress Checks 
gives information about retention of nsaterial taught axwJ the occurrence and 
types of eXTors* 

lAfldtations in this method must be taken into account. A Skinner-Holland 
approach views instruction chiefly as a management process. Knowledge is equated 
with behavior axui no atteapt is cade to describe events in the learner's concep- 
tual system. Cognitive models of learning are not used. Programming variables 
are the elenents of interest; i. e., stisuli, responses, and straightforward 
relationships between these. Attention is paid to shaping behavior gradual 
progression and successive approximations, prompting and fading of prompts. 
Active responding should give evidence of proper discriminative behavior. These 
constitute the conditions of learning being Investigated. Basically, the method 
is one of matching instructional variables with experimental variables identified 
in various theoretical nodels. This procedure is based on the assumption that 
experimental variables and scientific methods can be translated into the classrocxa 
setting and still retain validity. The key concepts that gxdde the process 
are task analysis and sequencing for contingency management. 

In sumary, the curriculum products of NRS serve as data for the analysis. 
Task analysis lutkes the detec^^on of instructlona] strategies possible. Explicit 
listing and grouping of strategies make generalising about these strategies 
possible. Generalisations about how to instruct in reading are, in fact, 
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prindplas of Instruotion* P«rforsl&g this analTsis of instraetional aaquenees 
in Nas bM T9TBMl9d 3oma explicit preacriptiTe principles for reading acquisition* 
Results; Instrttctional Strategies in NRS 

Resnlts are reported in terns of both cmnriculxca variables and variables 
at the level of an instructional event. Sequencing is aasessed bj the blackout 
technique. Analysis of Progress Checks gives information on students* errors 
and on the degree of individualsiation. 
Strategies Related to Curriculum V a riables 

The analysis of the NRS program indicates that the structure of the dis- 
cipline of learning to read is a set of relationships (correspondences) between 
printed textual units and spoken language patterns. By consistent variation of 
the presentation elements , the child learns to deal vith a variety of graphemic 
and syntactic units in order to read well. For example, within the first 25 
Lessons in MRS, the learner progresses from the identification of single letter/ 
sound correspondences to the decoding of short » simple sentences. The basic 
reading acquisition task in MRS is tile transfer from the use of exclusively audi- 
tory symbols for language oomprehension to the use of visual syaboLa for the com* 
prehension of the aame message. This flret oceura in the teacher«led sequences 
where there is a transfer from an auditory to a graphemic stimulus. In KR3, the 
algorithm serves to teach what is probably the most difficult task of the leam- 
ing-to-read prooesst blending of aounda into WDrda and the acquisition of the 
concept of a word . Maatery behavior in NRS is a relative term. Within the first 
six Lsvela of NRS maatery behavior conaiata of the unprompted application of the 
aklUa oontained in the blending algorithm. Comprehension maatery includea a 
large recognition vocabulary preaented within the context of varloua types of 
syntactic pattema. 

Dpon entering NRS, the leasmtr la preaumed to have the akilla aaaoeiated 
with oompetenoe in oral language at age five or aix. The uae of imitation or 
■odeUng in the early aequenoea takea advantage of the akilla alrea4y in the 
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learner's repertoire. As the Lessons In NHS progress, rniits or tasks that vere 
once quite distinct becoae grotqped into larger units. This is a principle run- 
ning through the entire progran. 

Strategies Related to Basic Learning Cycle Variables 

The discrifflinatiTe stincoli for deeo^jig are graphesdc units and^ later, 
syntactic units of various sizes. For coaprehension, the units are words and 
varieties of syntactic patterns. Questions are used in NRS to focus the atten* 
tictt of the l^Mmer on specific syntactic patterns. The basic strategy for the 
selection of grapbeodc stiauil in NRS is to present to the learner only those 
units viiich follow the alphabetic principle. Presentation of **sight vords** 
is an exception to this, and prepares the iMmer for variations txxsnt the norm. 
Strategies in NRS for stisnilus presentation include stianilus paixlng, t^harpening 
of stlAuluB control by presenting the disoriBdnative stisulus In context, match- 
ing to saaple, prospting and fading of prrapts, and the use of both foinal and 
thesatic prmpts. (See Saaple Lesson 1} 

The fundamental inferred response throughout the decoding strand is the 
sinple association. Covert interaction of the learner is facilitated in several 
waysf limiting the number of associations to be learned at a given time, placing 
easily confused associations at a distance, introducing only one sound at a time 
for a given grapheme # and the use of diacritical marks for vowels that would 
otherwise look alike. Discriminations are prompted, practiced and introduced 
with contrast. There are strategies to ps^mote generalisation, and strategies 
to facilitate memory. 

Written responses, limited to marking of various typ^s (not script), are 
indications that the desired covert response has occurred. Application of the 
'^blackout tedmique^, a method for measuring the extent to which responses are 
dependent upon the oontent or inferred responses of the program, shows that the 
contingencies for the critical response are, for the most part, met. Sev- 
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er«l strAt«gi«3 related to responses are eaployed in KRSs rehearsal of new re- 
sponses In the imedlate follow-up of workbook p^ges, use of oral responses 
alreadtf in the learner's repertoire, gradual raising of the acceptable lerel 
of correct response by successiTe approxlaations, shaping of responses by dif- 
ferential reinforcement, and fading of proftpts until the response is produced 

independently. (3^^ Saaple Lesson 2) 

To coaplete the three-tera contingency, the response aust be **seased** in 
soae usj. In HRS, Kuch eraluation oust be self evaluation hj the learner. In 
eassette«led instruction, the responses can oxJy he corrected or confined. 
Howerer, great attention has been given to the strategy of providing appropriate 
feedback to the learner on the tape so that he will know if the response was oor- 
reot. 

KRS aakes aaple iise of inteiraittent reinforceaent as a strategy once the 
learner has acquired the basic skill© of a sequence. Other ^rpes of reinforce* 
Bent inoltide: (1) artistic and pleasing arrangeaent of pages; (2) Ira^iiate 
feedback of knowledge of results; (3) the possibility of a high level of success. 
Continitenoy Mtnaaasient and Assessment of Effects 

Analysis of the contingent relationships built into the instructional materials 
was made by using the blackout technique (Holland, 1967}. This is a method for 
measuring the eoctent to which the responses in a self -instructional program are 
dependent on the content (Inferred responses) of the program. This technique 
was applied to the various sequences analyzed, without, however, completing 
the process by a validation of the Judgments made. Where variations from an 
acceptable low blackout ratio occurred, recommendations were made either to re- 
vise the sequence or to ^justify the high blackout ratio in some way. 

QBpirloal validation of these' findings on student errors and student prog- 
ress is necessary. It seems from the data that redundancies in the materials 
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■Ight b« furthar eliainated for faster learners. Attention abould also be given 
to the wjde of correction of errors. Q^drical data should give accurate in- 
fozvatioa about the degree of attention to text required in NRS, 

Cenclasions 

It is through the instructional strata that learning theory enters the 
classrooa. This study demonstrates and ukes aore explicit one designer's node 
of introducing behavioral learning principles into the sequences of a structured 
curriculum. The analysis makes evident four main principles of instruction: 
(1) making explicit use of knowledge about the capabilities of the learner for 
whom the materials have been designed; (2) structuring language units so that 
thay can be readily grasped by the learner; (3) identifying a progression of 
effecUve sequence types; and (U) specifying the contingencies of reinforcement. 

The greatest contribution of this particular curriculum to knowledge of 
instruction in reading acquisiUon is the careful identificaUon and sequencing 
of stimuli for learning to read, together with oontingendes which focus atten- 
tion on these stimuU. The greatest weakness of VRS lies in the lack of a complete 
•^sensing** unit for evaluaUon of student responses in a continuous manner. The 
design task snAlysis, as elaborated in the materials, displays • good •^tch" 
with «cp«rimeAtal task analyses described in the Uterature of research on reading 
acquisition. Still more precise measures need to be applied to the sequences 
of HRS to indicate the predlotabllity of the strategies described. 

Specifically, the results show that a successful relationship has been 
established by design between how things are presented to the learner and how they 
are learned. The design does Incorporate a theoiy of instrucUon. This theory 
is pressnted «s a set of principles for instruction in reading acquisiUon (see 
Appendix,. ^*»>1«» 1 *nd 2) 
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SdueatAonal IggdAeatlona 

this »tw3^ has addressed the Issue of quality Instruction • Curriculuza 
inYsstigaiions in the past have be«i directed raainly toward understanding the 
effects of instructional conditions on achieveaent* This study, instead, looks 
at the instructional conditions theaselves^ If underlying principles can be 
articulated clearly enough, successful procedures aay be replicated by other de- 
signers* inis stud^ has presented some of these principles and a method for 
identifying thea vithin strtictured currlculua products* 

The pover of the design of NHS lies in the clear Identification of operants 
defined by the three^tera contingency: stixnulus, response, and reinforcement* 
Construct Talidity of an instructional prograa can be established by means of these 
identifications. Quality instruction in the future may be proTlded by producing 
validated instructional sequences for specified groups of learners* The produc- 
tion and aiia^als of CIS is a move in this direction* 
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Table 1 

Instructional Principles Related to Reading Skills 
Those relating to the use of knowledge about the capabilities of the learner 

(a) Develop language skills which are weak like segmentation (applied to 
words and word patterns), association of soimds and s^^bols, and sound 
laatching* 

(b) Use natural syntax to enhance reading ability. 

(c) Provide an organizational structure for bringing sound and symbol to- 
gether* 

Those relating to structuring the units of knowledge (in NRS, language units) 
so that they can be readily grasped 

(a) Provide for stimulus identification by presenting stimuli first in iso- 
lation and then very soon afterwards in context. 

(b) Use as stimuli the regular elements of language first so as to avoid 
heavy tax on memory* 

(c) Teach the reading of large graphemic imits; do not limit the instruction 
to SfiAall or isolated graphemic iinits* 

(d) Parallel auditory discrimination with visual discrimination; use the 
teacher* a voice in early instruction and a taped voice in later instruction* 

(•) ••Force*' the reader's attention onto a variety of structural patterns, 

including longer and more complex sentences* 
Those relating to the identification of a progression of effective sequence 
types 

(a) Group instructional sequences according to the response types required 
of the learner; i*e*, perform a task analysis at the theoretical level* 

(b) Provide ample practice so that the leaxmer will generalise across individ- 
ual Instructional sequences to the rule that graphemic units form patterns 
that translate into sounds already known in spoken language* 



(c) Present all types of language patterns as early as possible in their 
siiiplest form. 

(d) Do not presiime that the learner has the responses needed; provide for 
the teaching of the needed responses. 

k. Those relating to contingencies of reinforcement 

(a) Qnploy already knonn responses* 

(b) Ifetch decoding rules with grammar rules when designing the language for- 
mats to be read. 

(c) fbeus the learner's attention on the relevant stimuli. 

(d) link available vocal responses to concrete stimuli on the printed page 
and reward behavior for identifying such stimuli. 

(e) Make attention to langxiage elements a contingency for reinforcement. 

Table 2 

Instructional Principles Related to the Management of Instruction 

1. Provide a problem-solving rule (algorithm) for the previously identified 
diffio\at tasks of the skill to be taught. 

(a) NR3 provides the blending algorithm for ^t is probably the most diffi- 
cult task for the beginning reader, combining sounds to make a word. 

2. Provide for task analysis at the level of programming variables. This enables 
the designer to build skill in a cumulative manner by gradually increasing 
the complexity of the sequence without changing the basic nature of the task. 

3. Provide for implementing the law of effect by making the reinforcement contin- 
gent on production of the critical response. 

if. Provide for concept formation by providing many examples of the concept to 
be learned. The large number of short instructional sequences in NRS serve 
this purpose. 
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